ED 073 948

H

HCR
T I.l v
T

[
"

= =3
=

INSTITUTION
201

SPONE AGENCY

BUREAU NO
PUB LCATE
GRANT
NOTE

ECRS PRICE
DESCRIPTCRS

DOCUMENT RESUME
SE 015 921

Sears, John T.
Measurement of Affective Behavior Changes in Students
in an Innovative Engineering Course. Final Report.

‘West Virginia Univ., Morgantown.

National Center ior Educational Research and
Development (DHEW/GE), Washington, D.C. Regional
Research Program.

BR-1-C-078

Mar 73

OEG-3-72=0015

80p.

MF-$0.65 HC-$3.29

*Affective Behavior; *Behavior Change; College
Science; *Course Organization; Curriculum
Development; *Curriculum Evaluation; Educational
Research; *Engineering Education; Evaluation
Research Reports '

Reported is a longitudinal study on changes in

affective attitudes for the purpose of determining the effectiveness
of a 1971-72 innovative guided design course. In the pretest-posttest
control group design, the experimental group was composed of chemical
engineering juniors, and the contrdl groups were junior students in
-civil or industrial engineering. Affective variables included: (1)
student's perception of himself and his surroundings, (2)
debilitating and facilitating anxiety, (3) internally-oriented
Characteristics, (4) achievement motivation, and (5) understanding of
engineering function. 0Osgood's semantic differential, Rotter
internal-external locus -of control scale, the Edwards personal
preference schedule achievement scale, the achievement anxiety test,
and an engineering function questionnaire were used as instruments,

Practicing engineers answered the same questionnaire to ascertain
differences in their operational procedures. Significant differences
were noted in perception of the importance of communications as
compared to mathematics and science and in such concepts as
"engineer," "future goal," and "change." The remaining variables
manifested changes in the preferred direction. The experimental groug
become more internally controlled. The guided design course was
satisfactory. Recommendations were made on further research on noted

trends. (CC)
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y ABSTRACT

A new course structure, entitled Guided Design, is gaiving notable
attention in engineering education. A major reason for this attention is
the promise the course pattern holds for influcncing student affective
attitudes, in addition to its emphasis in the cognitive demain. The present
project used paper & pencil instruments to examine changes In student
attitudes in a time-dependent longitudinal fashion as a result of taking

a two-semaster scquence of a Guided Design course.

Significant differences in the preferred direction were noted for the
experimental group as compared to the other engineering control groups.
At X =0.05, the experimertal group had a greater change in their perception
of the importance in engineering of communicaticns as compared to math and
science, and in their perception of the semantic differential concepts
‘engineer', 'future goal', and'change'. Atx=0.16, a relative improvement in
debilitating anxiety was noted.

Changes in the preferred direction were noted for the experimental
group for facilitating anxiety and understanding of the engineering function.
The experimental group individuals tended to become more internally
controlled. _

~ These results are interpeted to mean that the experimental Guided
Design course does positively influence students in the affective domain.
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ingly, people in our culture are scarching for a preater

Increa
relevance and understanding in thelr work, in their education, in
ation the adoption

their lives. Asg o consequence, in cnpincering educe
of [reshman desipn courses hax occurrcd in most cagincering schools in
stituted dnto the senlor

: the caountryy new des 4N courscg are heing

i yallklsh*J»AB and in selected wmiversitic tnowork Is bheing incorpor-

) ated into all four years of the enginecring curricutum. (5,0)  in

? particuiar this course work is expected to motivate the student and give

3 him at the earlicust stage of his education a more compre sive understonding

: of the funetioning ol an enginecr.

: New course structures such as rs1(7,8,9) are being instituted to

; improve the efficiency of lﬁu;h]ng the theoretical concepts and uses of
cengincering. 1In general these new course styles alse provide for

§ concern with social relevance, while maintaining or increasing levels of

i content learning.

. A course sturcture gaining notable attention De&igu,c1a)

i as it combines the self-study aspects of PSI with sis on design.

! This course style is being used at West Virginia University,; Fairmont State

College, Wright State University, Younstown State University, and
Universii. of Michigan. In addition at least three other institutions are
considering adoption of this course pattern in some of their courses. A
major reason for the attention and promise of the structure appears Lo be
strong influence on affective stTthtEE<11>

LN~

that this course pattern has a

i that this cours
i in addition to its successful treatment of learning activities in the

) cognitive domaln. (12) The present study was undertaken to determine the
| extent to whieh affective factors mlth he affected by the Guided Design
i course sltructure.

i

En&ent ]unhltld;ﬂ

Mokt

tive learning and dealt with the issues of
engincering

!
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3
concerned with udﬂan cagnl
course design and evaluation in that ecomncetion. However,
educators inereasingly are becoming more aware of the importance of taking
into consideration.affective aspects in course de ﬂlbna.(13 14) A
ring effort by Korn and Wige(l5) looked at the interaction of
,ffectlve variables and college success. For a narrow range of high
ity students, they found neo corrclation between academic performance and
intellectual aptiLuduq.(lj). Instead, a variety of attitudes and affective
; variables accounted for most of the variability in a student's academice
- performanee, Thus recent course designshave incorporated the theory of
cducational psychology for affective learning. But little has been down
towards quantifying the effectiveness of these new affcoctive désignsi To
the quthor’s knowlodge the only previous longitudinal study of changes in
o . affective characteristics gun@uctéd on college enpincering courses wis
];[ERJKZ‘ conducted on a freshman Guided Design course Lb)

A ext Provided by ERIC

L

Aol




i
i
i

]
i
i

O

ERIC

Aruitoxt provided by Eic:

a new curriculum utiliz ing Cuided D Desipn

«Il‘li] ULI]LI‘ ll'mu\,f:'lt_pi,,vg fc’.;itures ; Anodn=depth evaluation of this curriculum
i being conductad as it ds being doevelopoed.,  1n conti:
papers on the theory of curriculus evaluation, there have be
experiment al studies ju the literature of the effectivene

st Lo many published
en very fow
of new curricula,

17)

Course Structure

was prosentoed in

The modified vorsion of the Guided Desipn
Thermodynamics and Rinctics, a chemical cnylngg11n§ gnspuc ter coursw
per scmester). It diffeored from most Guided Degipgn
1 projucts was given, as

sequence (3 credits
courses in that little written iuﬁd back on d(
oral ;cadlm;k was extensively used

To enhance the student attributes of independence, szelf-image and self-
contrel over his envirenment, the students v » asked to self-study pro-
grammed texts and then to work on assigned engineering problems. About
60-70% of the required problems were correctly done by the students on
their first try. The instructor corrected and guided this work towards
successful completion of the problems by writing extensive comments on the
homework. The students reworked the problems until they satisfactorily
completed all the homevork. For each section of assigned howework, there
was a test. Upon completion of. the homework as indicated above, the student
was eligible to take the exam. MHe had the option of retaking the exam to
improve his grade.

A rigorous, but res 7actable, vork load was required. About 60-80 prob-
lems/semester were to be worked by the students. TForty (40) other more
difficult problems were available for extra credit toward their grade.

(This compares to 80 required problems for a phvsical chemistry course also
being talken by the students at the same time. > 8 ) The homework was expected
at about two-week intervals. The intent was to encourage students to pace
their day-to-day work. :

Open-ended design projects were included to develop an inclusive
picture of the course content while modeling the framework of a working
professional. Guidance was given in a formal strategy approach to projects.
It uses applLQaLians to engourage thinking in preference to’'a formal course
to abstraetly teach prQbJem -golving and thinking. 19 A total of 7 projects
were used during the year. Students were required co work in groups of 4-6
to enhance the ability to work in a group and get along with fellow student
professionals. The projects also served the cognitive goal of déleap;ng
student intellectual and comprehensive problem-solving skills.

The instructor devoted class time in allowing the students to progress
on projects or to discussing the homework or the class progress on the
projoect. The course therefore differed from conventional courses in the
amount of intcerpersonal interactions, the emphasis on fsédback and
practicality,.and the design projects which were to stimulate higher
ive thinking.

E’Zl

cogni
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Complete detnils of the courdse structure are prusented in
ppeadiz L. An enample of o student group reporlb on g projoct is

presented in Appendix 11,

Five affective variables were cxamined dn this gtudy.

The student's perception of himself and surroundings an important
determinant in bhis ability to wvork with others and Lo be satisfied with
his own work. A general instrument Lo tap these perceptions, with
respeet to key concepts such as peers, instruction, is the Osgood's
Sematic Differential. (20)  Ir was conjectured that the course format,
which requires students to work closcly with his peers, and have closae
interaction with the instructor, mipght change s student's poerception

of his environment. 1f a change in a concept perception is noted in the
posi e direction, improvements in satisfaction level and ability to’

work in groups mlght be supposed.

The course utilized an exam procedure which mandated preparator)
homework., The student was then ready to take the exam at the mutua l
convenience of the student and instructor. Coupled with no cxawm time
restrictions and the practice of using the best exam of an optional two
exams for each scction of material, tine anxiety level of the student
might well change. Debilitating anxiety should be lowered while test
performance increases. The instrument used to examine this hypothesis
was the Achicvement Anxiety Test, (21) which yields both debilitating and
facilitating anxiety measures.

If a student is successful with the self-st dy features, increased
feedback to the students in problems and projects, and exam 1racedur , he
might be expected to increase his feeling of cunLlDl of his si
beconme more internally oriented. An internally-oriented in
believes positive and negative events are the consequences 8
tends to have a higher lcvel of work proficiency and more favorab
personal qualities (ab:lltv to work with others, self=reliance, ¢
L

and work t@leranﬁe) (22 The modified Rotter Iuté}gg% E}tﬁlﬂal

Control was chosen to examine this characteristic.

According to achievement-motivation thearySCZQ) students with high
achievement motivation do more and better work when positive accomplishment
is a result of diligent effort. A moderately difficult task seems to
provide the best motivation. 1If too difficult a task is presented, the
student gives up; if too easy a task is presented, the student does not
feel challenged and does not expend sifficient cffort. A major modification
concerns a person's fear—-of-failure; for individuals they may have a

tendency to be predominantly achievement- or fe sar-motivated. (24) Engincer-
ing is noted for the ripor of its discipline, and the emphasis on
solvtion of many problems. Engineering education appears to fultill many
aspects of achievement motivatlion theory. It appears to be a strong
self-adiusting system, obtaining Ss with high achicvement motivation.
The increased emphasis on design in the present cxperimental course,
coupled with set goals and a number of problems of various difficulty,
would scem to meet the criteria of achievement-motivation theory for high
accomplishment ratios for students. 1t might be possible-to produce o
change in affiliation wotivation itself with a designed course structure.
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Hove Litely, achicverent notivation will be hiph and poerhaps be oo
factor in affceting chiimpes in the variablos, studeal perecpticn
(Ospgood s Semantic Differencial) or locus of control (Rottoer Internal-
Lxternsl Loecus of Control).

Oue important feature of ful enginecrs is thelr approach
to their 1nu.<‘), Sueh facteors as reliability, genoral knowledge of
techinical concepts, willingness to assume a large work lead, are
critical, (259) Ty be succc ful, the cnginecr should be aware of thesc
factors. The factors are alfective, i.c¢. to manner in which the individual

a4l concepts
wvould

QDQTH[U” but arc basoed on copnitive wlue of Loth teehnile
ng conditions, One espects that cstablished engineer

ront perational procedures than do student,  teo crt
lonnaire was constructed and administered to

and wvorki

have difi

these d ffoerences, a queést
ing Eﬂg;nuﬂ;a, and subsequently to the students,

I‘JT,ﬁLf__l

One other domain of obvious importance is ambiguity tolerance. 1In
sractical engincering situations, often the solution, or even the problem
itself, are very unclear and 111=défincd. Yet the cugineer must work as
best he can. In most currieculums, a student generallw uses only small,
straight-forward textbook problems. The development of tolevance for
ambiguity is an important necd., The use of more complex projects with
it proegress in this

i 1

.ﬂ'.'l fi:l\

various alternative solutions should help the stude
englneering trait, although it is difficult to modify this trait. A
separate experimental program is being pursued to analyze the progress of
studeuts through a 4 year curriculum utilizing large projects. This
program will analyze the de velapmenL of technical concepts and ambiguity

tolerance.

fl
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A v veodon ion was used to study chongs in
Ploecti= oo poriod of one academic year.  The
IEESSTIR A RTINS ctudent evvollment dictated that the
1

s iment Sariors in chomieal aenpinecring at

Vivefoio Uniwver alled du oa reguired conrse sequence 1971-72,
irolled in

The concrsb groups e Vipginds Undversity
5. The civil

casingering junfor-Jeva] voquirved cou
and Induet vinl ensinecving curriculin in a format
radically divlerent from traditional enpinecering methods.  In 1972-73,
all studs ! { VLoVL I, will have boon sd to n Guidad
Dosipu fro : T4 to the present
so the study aoiinot be g}xortly replicatoed st

ents o

ll"Ej O didun A

called far ne cvoursus

pun di

< z course Tormal,
J.VL U, -

sents used were

; Semantic Differential, Rotter

ternal Locus of Control the Edwards lersonal Prelera

ievement zcale, the Aclilevement Anxiety Tost and an Enginee
L

hie
jon Questionnaire especlally constructed for this study.

Inic
%Lhedult
ing Func

The Rotter Instrument is a 29 item, forced choice instrument. 1t was
scored by st ng the number of checked e¢xternal dtems to give a raw
ﬂUerlQ11 score for cach studeht.(23) Total average values for the group
and posttest scores could be compared, as well as average changes
for individaals. ' '

The EPFS instrument consisted of a 28-item forced-choice qu1?(26) The
standard scoring key supplied with the instruments was used to add the
number of n-—achievement items checked, An average group score for the
pretest and posttest was then determined.

The AAT instrument was a multiple-choiece, 19 item test. (21)  Nine

items concerned facilitating anxiety, ten items were concerned with
debilitating anxiety. Yach item received a value -of 1 to 5 for the choice
checked, and was indi

ative of the apparent anxziety level. The facilitating
and debilitating anxiety scores were summed separately.  The change in score
for individuals were then determined, and an average change for the group
calculated.

The Dsgaad's Semantic lff rential was a six-scale instrument, two
scales cach for 'evaluation,' patcnéy' and 'activity' dimensions., The
concepts presented on a seven-point bipolar adjectives scale were 'change,
tlinking, cngineer, future goal, instruction, peers.' A preliminary study
in 1970-71-also used the word concepts, 'aspiration, socialization, education,
instructor, achievement, failure or enviveament.' A score of 1 to 7 was
given for each of the 6 bipolar adjectives scale as the checked Item varied
from negative to positive for a given word concept. Indi wvidual and group
concept scores were then compared over the given time peried. Net raw
es for all concepts .could also be compared for an-overall indication of

O

ERIC

Aruitoxt provided by Eic:



O

FRIC

A FullToxt Provided by ERIC

3 different procticing euginecrs to [il)l out s
summative responses formed the basis of the analysis of the student responsces.

The Fnpincering Function questiomalre vas composced by the author and
Dr.o M. 5. Taong, Colluge of Educat lon,. West Virginia University., 1t wvas a
19 item (4) multiple cholce questionnaire, The items wore drawn fFrom the
author's cxperience and published data on engpineers' proceptions. A pre-
liminary version of 22 items was distributed to engincering professors and
working professionals for them to complete.  Based on the analysis of thelr

responses, 3 items were dropped and most of the remioning items werce reworded.
siong for

wanizations with provi

This questionnaire was sent to 20 industrial «
parate quustionnaires.  Their

I

T onses from practicing enginecers were utilized. If an item
choice received or a value of 4 was assigned to that
chioice for scoring purposes, for 11-15 responses a value of 3 was as
for 6-10 responses a value of 2 was assigned, and a value of 1 was assipned
if therc were 0-5 responscs for a given item cholee., Net raw scores for
individuals could then be obtzined from this key for the questionnaire as a
vhole. Group scores for specific items could also be analyzed.

A-total of 35 res

igned,

(R
ooy o

Admninistration of Instruments

The experimental group completed the Engineering Function, Osgood's
Semantic Differential, Rotter Internal-External Locus of Control and
Ldwvards PPS-achievement scale on August 26, 1971, The control industrial
engincering group completed the instruments LPPS-achievement scale and
Engineering Function during the week of September 6, 1971,

A subsequent pretest to start the second senester was completed by the
experimental group on January 5, 1972. The instruments were the Achievement
Anxiety Test and Osgood's Semantic Differential. A junior civil engineering
control group completed the instruments on January 6-7, 1972.

All posttests were completed during May 1973, The experimental group
and civil engineering control group completed their respective instruments
the week of May 1-4, 1972. The industrial engineers completed the instru-
ments over the last two weeks of May, 1972,

A pilot program was accomplished during the academic year 1970-71. The
ic Differentlal and Achievement Mxiety Test were used. A

Osgood's Semant
civil engincering control class took the pretest during the 2nd week in
September, 1970 and the posttest during the 2nd week in January, 1971. ‘“The
experimental group of chemizal engineers took the pretest on September 28,
1970 and the posttest the lest weck of the semester, December 4-8, 1970.

Statistics

Chi-square and statistics were utlized. The equivalence of variances
for pretest and posttests were determined by F-tests., The null hypothesis
about equivalence of scores hetwoen groups (and pre vs. postlLest) were
checked by t-teste, Chi-square was used for chocking differences belwveen
groups (pre vs., post treatment) on individual items in the instruments.
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RESULTS
i fiehieoven ot
in the tested mrours
are sl exumined is as follows:
"There is no diflerence in during the academic yeoar on
EPTS peuchioevenment belwoeen the wmtal proup the conirol group."
Trhle I
Student Ecorcs on the Eduords Personal
Preference Seale-Need for Achiavement
. Guin
N _Mean  5.D.
Experimental 15 0.k1 3.2 -
Control 1T 1.k2 4,6 t = 0.70
ETP3=-College Malds TCO 15.66
apic = = = 14
(Variance = 17.1) %ESO.DS) 2.0

significant, the null hypothesis is not
ificantly affected for the
compared to the control

The t=test value is not
rejected. The EPPS n-ach, g not been Elgl
experimental students in their junior year as
students.

Semantic Differentianl

s thlﬁleF,

The student's percetions of the concepls, change

engineer, future poal, peers, and instructicn were analyzed through
Ospood's T-scale, 6 bxpgjdr word pairs for LhdﬂLCS in responses as
compared to a civil engineering student group. Averafe scores for each
voncept are presentcd below for experimental, control and o reference
group. Inplﬂecrlnf gtudents have the most poesitive perceptions for the
concepts "thinking" and "future goal". They are least positive towards
"peers",




Table I1
Average Student Score for Tested Concepts
on Osgood's Semantic Differential

Gronn — Conacpb.
Ho. of
Subjects Instruction Pecrys Choneo O
Experivental Ang. 116 - 21.1 © 7 30.3  31.1 31.5
siental J.“. T2 16 31.3 20.0  31.0 21,5
Expervimental Moy 73 16 31.3 29.6 32.1 31,1
Conlrol Sept. fu 1z 33.0 29.5 3F2.2 34.2
Cornirel Jun. T1 . 12 31.6 27.9  79.9 52.9
. Contrel Jan. T2 19 3.7 30.0  31.8 36.0 3h.5
Control May T2 19 '33.6 29.7 32.0 35.7 3.2
Reference
Seniors Jan. 71 9 32.9 31.9  32.7 36.5 35.2 36.8
Exp. Pilot Aug. T0 17 32.9 31.0 32.8 36.4 33.3 35.0
Exp. Pilot Dec. 70O 17 31.0 31.6. 30.6 33.h 32.5 33.6
A ehi-square analysis was conducted between experimental and control

groups comparing the nuubgr of gtudents who chianged their perception of
concepts on the semantic differentinl in a positive or negative direction.
If the scorc fDT an individual did- not change, the result vas excluded
from this analysi The null hypothesis may be stated: "There is no
difference bElWPEn thr experimental and ccniral groups in the number of
students who Lhénged their perception score on a semantic differential

concept." ,

Table IIT :
Chi-Squarce Values for Number of Changes in Concept Perception Scores®

Concept

Cszzrlaan

Engineer Instruetion Peers Change  Thinking  Future Goaol

(A) .20 1.48 0.03 1.06 0 ©1.63
(1) © 0,01 1.36 2.67 0.15 0.15 0.01
(c) - 3.47 1.16 0.54(=)0.20 1.042.(<) 0.20
Xi (<= 0,05) = 3.84 (A) Experimental Group Aug 71 Jan T2
X7 (~ = 0.10) = 2.71 Control CGroup Sept. T0 = Jan. Tl

} (B) Lxperimental Group Jen. T2 = May. T2

Control CGroup Jan., T2 = May TP :
() Pilot Experimental Group Aug. T0 - Dee. 0
Control Group Sept. T0 = Jan. T1

& e . o ; - . ) e s oax .
The experimental groups had more chanpes in the positive direction

than the econtrol groups, except for the values marked (=) in which more

tudents changed in positive direction for the control pgroups.
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The null hypothesis was rejecled (A), "engineers"
concepl. AL Sli”htl“ less confidenra, at ap ."lflv = 0,10,
the null ly}:mﬂn rejected for conparison (Is s "pecrs’ concept and

it

igsong the alternnie
witimentnl andg

the concept,
H

comp 4 concepl..  Tor these compar
hyputhesis stnles: "ThFTE iz a diff"' between the
control proups in the 1 i
{favering nore positi

From Table IT and Table III ono sheould néto 1hxt the scores recorded
for student perceptions of the selected concepls =ed, hut
that @ generol {rend was poled for the number of conirol irdividual LG have
dac: icd scores to be pgrealer than the nunber of experinental gproup
individuals. '

A t-te
academic year Luinién the dndividuals in
to the net chaznge recorded Tor the individuals in the control £ oups was
performed. The contrel group chaﬂgé VES talmaled hy gddjng Lhﬁ net average
chanre from the two scomeslers snd i
control group (Fall 1970), as 1he variance is ]azger for thal graup
on differences in variances were negative.

=N ;qulé for the average gain in score over the entire 71-72
perimcutal groups as compared

Table IV
Meon Gaiv in Score of Individus in Experimental and
Control Croups on Semantic Differential Concents

o

Concept o
 Control . t-test
- L Mean 5.D. ; Value
TFuture Goal -3.18  3.65 . 2.36
Change -2.29 3.66 2.69
Thinking =0.15 £75.5
Peers -=2,03 5.0 0.84
Enginecr -1,66 £1.0
Instruction =2.17 2.65 1.92
’ tid= .05)= 2,05

The changes for an academic year were delermined for the experimental
group, 1971-72, while the gain for the control troup was estimated from
1970=71 and 1972.
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yze f'or pross

One use af the se
1 in bit by ®
concepts, A t-test vos uscd

L oseare summed from the responses nnde
to taest the null hyp '

no difference between the experi

in averapge lotal score for all
1

group on chand
concepts over the course of &

v
.hgf’lrd flul’ all
ial Concept

je', nental and Control G*Qups

Béi’.\e.' cen Ei

Mean Total Score _Gain ”

Comparison . Pretest  Postiest Mean  8.D. t-test¥
Experimental Group Jan. Te-May 72 191.8 191.5 -0.3 13.0
' ‘ol Group ‘ 205.8 201.2 -b.6 11,7

ot Experimental Group -
Sept. TO~bec. 70  397.1 378.6 -18.5 T.85 ¢ = ).06
Contrel Group 7 392 387 -5.3 6.65
Senior (Reference) 202
t(CIZD DE) = 2,06
¥P-test for difference in variance of change.= 2.02 (F =0. 05 = 2.72).
a=

¥*% Includes the additional concepts Environmental, Instructor, Aspiration,
AChJEVumEﬂLu, Socializ dlLGn, }LUEALIEH. '

The null th@thﬁ is is accopted far the spring semester 71-T72, but
ejeeted for the fall semester 70-71.  The net score for all concepts
ch casicd more for the experimental group th n Tor the control group in fhe
Tall semester To-71.
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ﬂfiititgtlnu anxd westisuted,
The an'l”' L uinent is }3'-'c~’;i-ntf*ﬂ in “Lu] \’I; The t-tests
" were usaed Lo check tﬁi nvll h?hﬁbhﬂ"éﬁ-
"Ihere 18 no difference in the change in debilitating anxiety between
the exper 1m;nLal and EGHCLD] groups in the 2nd semester 71-72.
Yitare is no difference in the ehanpge in faeilitoling anxicty betliueon
{he rimental and control groups in the #nd semester T1-72."
7 _Thﬁ t-tests guve values of t less than tg=q g5, the null bhypothesin isg
not rejected,
Table VI
Student scoras on debiliiating enxiety and facilitating anxiety
on the AAT inztrument for experimental and control groups, 1971-1972
No. of Pacilitating )
Group S};bjg\;‘t;s mw]\.ean_; _Average U
Lxperimontal 16 27.0
; (pre) 2,2 -
(post) 29.2 25.9
Control 19 7
(pre) 25.2 1.2 + 3.3 27+ 7 0.1 #+ 3.55
(post) . 26.4 27.8
_£.=.0.88_ t = 1.47
Class 1971 e 27.3 26.8
Reference ,
Experimental 18
Pilot 7 _
(pre) 26.5 -0.2 + 4.6 26. 4 0.6 + 4,8
(post) 26.3 27,0
o= 0,16
(tC! == Q lQ) = l-TD)
External=Internal Locus of Cg;££g§
_ The experimental gzgup tock a pretest-nosttest wilh the Rotter
Internal=kxternal Locus of Conbtrol Scale over the adldenic year 1971-72.
The rcsu]td are presented in Toble VIT, including a t-test of the hypothesis:
. "There is no difference in the mean score of individuals between the
pretect und posttesnt.”
The hypothesis is not rejected, althouph a ehanpe towards internnlizotion
wus noted.
O

ERIC
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Group Mean EScore#® L-test () = 7))
Iretest 8.69 1.0k
Posttect T.00

y : , 'y seore vas eliminated frem ineclusion
by knowledre of student's psychologieal state when taking the past%esi)

#The larger the numericsl value, the greater is the external locus of
control of the respondent.

ing TMunetion

developed from practicing engineers' responses, is
Tollowing pages., A cormparison ol gtuﬁcnt engineers' and
crngineers' responecs ig given on the succeeding pages.

The final form of the ir %tl unent, including the
eer s pr
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A Quaostionnaire on Engincoering

Please read the following items carefully, and then chorlt the acvion
alteornative that you believe would he best,

L. As a youny cngineer with some limited exmperience, your group leader
gives you the month assipgnment; would you ezpect your group leader to:

xplein how to nerform the work in dotai
b veoadily available when you have dlfilgulty
check your caleularions in detoil.

ignore you for awhile after explaining your assisament,

2. llow would you initiaily approach a complex design?

!/ a. Estzmgtg the cost of each couwponent.

’ ‘mine the relative iwmportance of each component
in the design.

! c. Calculate the size of individual components.

%« d. Complcte the final appropriate balance (mass, encrgy,
forece). )

oonal problem?

3. Which of the following problems best describes a profe

N a. Design a non-inductive 500 ohm resistor capable of
' dissipating 20 kilowatts,
) { __b. Calculate the inductance of a 500 ohm resistor
P carrying a load of 20 kilowatts

¢. Determwine the circuit with a 500 ohm resistance

/ which can effectively carry 20 kw of steady power,
__d. Develop a theorctical non-inductive 500 ohm resistor

- for use in dissipating 20 kw.

4. A friend asks you to specify the skills used most widely by enginecers
from the following:

25
7ff_:E{. communicati i
/b, mathematics
¢ e. psychology

/ d. scienco

5. As an enginecring wanager, the most important method of operation in
this capacity would be; ‘

to require data and logic fcr your choice.
to provide reasoned decisions
to use subordinatoes wiscly ﬂnd distribute your work Lo

/ - tham,

. to cheek all the work of subordinates.

ERIC
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6. You are contemplating a career with a large company. IF you expoct
to advance to an EV‘LUEiVE position, the most probable starting point,
as indicated by presant executive backgrounds, is:

laboratory work
firance

angia ol
sales and marketing

S
hetwecn a secienti

t and an engineer might be stated

st thinks,

an engineer does, a sci
alr enginaer ' e

bEDPLC.
3y sc LEHEIEL dedugas
cientist examlnis.

EhLlﬂleat

create

3 attitude towards an educational
§0 you can learn pertinent new material in a

actively encourages one to return to school
tolerates more formal-schooling

discﬁurégés one to return to school

encourages night courses on your time as a pre-
ferred alternative :

9. An engineer decides to seek employment with a new company Lo
further his professional career. He should:

i

f___a. list a specific job objective, technical qualifi-
cations, and a Camprehen51v2 personal history.
4 b, 1list all the possible jobs he might be intereste
in and a detailed life history,
¢. list the type of job desired and relevant technical
qualifications, ;
[ __d. depict his interest in several jobs and write his
) friend(s) in management.

‘EL

10. A friend asks you to state the ahlllty that is most important to
industrial professional advancement., It is:

dependability

knowledge of enginecering

Y __c. usc of engineering judgment

{__d. willingness to assume extra work load

ERIC
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A friend asks you te stat trait that is vost necessary to
the perforwance of a professional., Tt is:

}

¥

knowladue of engincering

use of engincering judgment

ability to obtain data and information frem the
literatur: or exporimont

! d. “ability to work on a team

A job assignwont just civen to you as a young cngineer is "to
provide a control systewm for the X-Y-7 production line." As wore
information is Eé=dcd to design the control systewm, vou f{irei:

M,
e

a. ask the operating engineer to vary vondivions in
order to obtain good reliable data.

derive the equations necessary to determine e

effect of all parameters

look at old process operating condition data to

- , find a pattern.

' d. talk to the hourly operators,

iaur first action as a production unit leader might be:

) _a. to improve efficiency by upgrading operation pro-
o, cedure based oh the latest en g ineer 1ng analysis
,”fi b. to dewand a tight hourly operati on se edule for
o increascd efficiency '
T c. to work with the hourly operators to deve z1lo

/ mutual cooperation
d. to ask‘your supervisor for suggestions on how to
improve the process efficiency

You need to prepare a government proposal on a subject on which
you have little knowledge. You first learn about the subject,
7 4{7, a by taking a course in the subject
4 b, self-study of texts and articles
% c¢. by calling others in your company or. institution who
might help direct you
/ _d. Dby relying on your research director to give
instruction and texts.

In preparing for a plant shut-down for periodic maintenance, your
strategy is:

_ __a. parts should be replaced only if fouled,
A b. parts should be ordercd to be replaced as they are
found defective,

/ : ' ,
¢, parts should be replaced based on a multi-yecar
py master schedule.

‘L

d. an analysis should.be wade beforc shut=down to
determine all possible trouble spots,

T .
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pilot plant data is needed beforc a new chewmical product can

16. Further
reialized. The amount of time that should be planned for

be couwme
would probably be:

1.5

- 6 months

7. An engineer should be able to work bcst from a basc of:

N broad technical knowledge.

i b, technical expertise in one area.

| c. expertise in an engincering science, such as chemistry,
T™d. technology und liberal arts knowledge of a broad charac-

ter.

mself with a list of consid-

18. A professional enginear should concexn hi
The best list from the fol-

erations in the design of a plant unit.
lowing is:

. safety, air pollution control, asthetic effects,

: economics,

,?* ~b. maximum retuln on investmaent,
7 ¢. return on investment, flexibility of equipment for

~ the future, safety. ’ ’

/ d. economic efficiency, safety, pollution.

society constraints.

19. Most active engineers stay current by:
. / _a. taking refresher courses-every few years.
7~ b. continuously attending professional meetings.
_ maintain their competence through their work.
4g___d. independent study.

ERIC
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infy, 1tems carefully, and then check the action

1
wauld be best,

;
]
\ , your group lea
f scament: would you cxpect your group leador to:
[ rin how to porform the work in detail,
| ilv available when you have difficulty.
el yoeur caleviations in detail,
gnﬁko you for awbile after cxplaining your assigouont.
;o 2. low would you initially approach a ecomplex design?
Estimnte the cos L of ~nach component,
Dete e the relative importance of each component
in the design. ‘
CEl?UlQLQ the size of individual cowmpouncnts. ;
Complete the final appropriate balance (wass, encrgy,
force),
3. Vhich of the following problems best describes a professional problem?
77f2§ A2 _a. Design a non-inductive 500 ohm resistor capable of
dissipating 20 kilowatts,
4 b, Calculate the inductance of a 500 ohm fESiSLGT§
- s o . i
carrying a load of 20 kl]ﬁwd(ts. - v
;71§m; Deterwine the eiveuit with a 500 ohm res i%tqnce -
. = which can effectively carry 20 kw of sLeﬁdy power.
, - .
e 2 4. Develop a theoretical non-inductive 500 ohw resistor
; for use in dissipating 20 kw.
) 4. A friend asks you to specify thc skills ung mcst widely by enginecrs
from the Iﬁl]ﬂw1ng
W,! !/ __a. coumuni
3 3 b. mathcwatics
- .__=_¢. psychology
e 2 __d. science -
3. As an enginecriag manaper, the most important method of eperation in
this capacity would be:
to require data and logic for your choice.
to provide reasonaed decisions,
te use subordinates wisely and distribute your work to
then, '
- = d. to chack all the work of subordinatas,
The firsL column presents results for Chemical bngincerinr second
semester junlors; the second column presents results for young practicing
: engincers from a variety of industrial and government coencerns, A code
O a7,
1 50-80%

ERIC
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has becen established: Al (=] B80-100% reply on this choice: L{
reply; 2[¥) 25-50% reply; =3£j4 25% veply; -(=} 0-5% reply.,
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6. You are contcuplating a career with a large cowpany. 1f you uxpect

[uiw]

to advance to an exccutive position, the wmost probable starting poing,

as indicated by present cxecutive backgrounds, is:
lahuxﬂLﬁry work

finance

enginecring (desipn)

sales and marketing .

sclentist and-an cngineer might be stated

7.
7ﬁ3 an engincer does, a scientist thinks.
ol an engineer is concerned with tlie macroscopic,
a scientist is concerned with the microscoupic,
3 $.__c. an enginecr extrapolates, a scientist deduces.,
o _f._d. an engineer creatés, a scientist examincs.

8. In gencral, what is indus try's attitude towar an educational
leave of absence so you can learn pertinent new material in a

formal Etudy atmosphore?

4,3 3 __a. actively encourages one to return to school
3 3 b, tolerates more formal schooling
s . C. discourages one to return to school

_{ d. encourages night courses on your time as a pre-
ferred alternative

9. An engineer decides to Eeek employment with a new company to
further his professional career. He should:

L:; :féiﬂfga. list a specific job objective, techniecal qualifi-
cations, and a comprchensive personal history,
- —__b. list all the possible jobg he might be intercsted

'2 - T in and a detailed life history, :
. ifigjgt:. list the type of job dezlrcd and relavant technical
. qualifications.

,3 ] — . d. depict his interest in several jobs and write his
friend(s) in management.,

10. A friend asks you to state the ability that is most important to
industrial professional advancement. It is: ‘

- 2 __a. dependability
= 3 __b. knowledge of enginecring
-t 1 __c. use of cngineering judgment
3 3 _d. willingness to assume oxtra work load
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11, A friend asks you to state the trait thot
the performance of a professiopai, Tt .o

E RO

3 a, knowledpe of engincering
3 ol 2. b use of engincoering Judy
, 3

3 3 _c. ability to obtain data ana nformation Drom t

...
A

literature or cxperimant _ o
/ _d. ability to work on a teawm E

EPM

12. A job assignment just given to yeu as a young eilgineer is Mto
§1 provide a control systewm for the X-Y-7 P

mwtion Lios, "' As o v

| information is needed to desipgn the control systew, you fivst: B}
3 3 _a. ask the operating enpineer to vary cvenditions iy i
i . o order to obtain good relishic dats, ]
S 3 b, derive the cquations necensary to doteruine the
- . effoet of all parameters. .
. ! i iw,ﬂfm,c! 1ook at old process operuting condition data to
- , ) find a pattern.
3 7,ﬂ21 d. talk to the hourly operators.
13, Your first action as a production unit leader might be:
A7 2 a, to improve efficiency by upgrading operacion pro-
- - cedurc based on the latest eagineeriug snalysis
- ' — . b. to demand a tight hourly operation schedule for ;
: - - inereasced efficiency :
. [7,‘ - [7 ¢. towork with the hourly operators to develop :
- - ' ' mutual cooperation : :
, . 4. v to ask your supervisor for suggestions on how to
}'- . - improve the process efficiency :

14. You need to prepare a government proposal on a subject on which s
Z. ' you have little knewledge. You first learn about the subject, _ S

s . 8. Dby taking a course in tho subjeect

N el A& b, self-study of texts and articles

1_ A / __c. by calling others in your company or institution who
might help direct you

3 - T d. by relying on your research director to glve

§ ' “ instruction and texts.

o Pttty g

15. In preparing for a plant shut-down for

periodic maintenance, your
5 strategy is:

T ... parts should be replaced only 1if fouldd, S
5 = __b. parts should be orderad to be replaced as they are S
[ ’ S 7 found defective, .
L S 3 e, parts should be replaced based on a wulti-year
N master schedule,
S __ﬁ/ _ AL d. an analys
}, ' ' o determine

should bo made botore shut-down te
all possible trouble spots,
Q .

i.Ep\lc - - L

i
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16, Further pilet plant data is nceded hefore a new chawical product cian
be conmercialized, The amount of time that sheuld be Planned for

would probably bg_

3
3 months = 6 wonths

17. An engincer should be able to work bost Lrom a bhose of:
g

/2 a. broad technical knowled dre,
- 3 __b. technical expertise in one arca.
- 3 . expertise in an o Ti seicnes,

;7ii;7, 'EZW;di technology and liberal arvts Lnawlgd;n of

18. A professional enginecr should coneern himself with a list of consid-
erations in the design of a plant unit. The best list fromw the fol-

lowing is: .

- ~ _a. safety, air pollution control, asthetic effects,

economics.
3. S b, maximum return on inve estment, society constraints.
2 _c¢. return on investment, flexibility of equipment for

) the future, safety. :
/ __d. economic efficiency, safety, pollution.

19. Mast active engineers stay current by:

taking reflegher caurges Every f&w yesrﬂ,

c maiELaln Lh21r campércnte LhTDLEh thclr tcrk,
_d. . independent study,
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The iudividual
Lhe 1:-

items, Thems 9, 11,
ey tinceers! attitudes.
From previeus publ

floeunt.

Mean © ' Individwnls on the
wcering Thhtpléﬂ Tio Lroment

8.0, t=test

sz,, ar 5 C D )
Control, Pretest Lo.67 : 0.80
Control, Posltest b1.33 0.G6 .55

slutistics Tor
ponse (value
srison?t

A) Experimental, Pretest -
B) C@ntrml, Prefést - P@st

these comparisons are listed in Table X for those changes which were
largest. If a chi-square value is not givén f@r a change for a given item,
the value was not significant and considered negligible.

ERIC
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Chii-Gauare Valves of (Zczf'lx rison of Ureflerred and Hoppreferrea VP,
inlacted, Liarpe Value Hesponscs

Group THem X2 Vatue - (X° = 3.8k, « = 0.05)
Serorim, § satde ) 3,34 ()
(TD ttes l L;Tger & 5.0 {+) Simnificant
Value = +) 13 1.20 (+)
15 0.he (+)
16 2.h0 (=)
Control Prctogt-Posttiest
(Posttest, Lorger 13 2.40 (+)
Value = +) 15 5,62 (=) Significant
16 1.66 (+)
Fxperim. TPosttest -
Control FPoszttest .
(Experim., Larger L 8.88 (+) Significant
Value = + ) 8 8.88 (+) Significant
15 1.29 (+)
16 0.68 (=)
Experim. FPretest -
Control Pretest L 0,68 (+)
(Fxperim., Larger 8 0.12 (+)
Value = + ) 13 0.55 (+)
15 2.25 (=)
16 3.97 (-) Significant

An interesting comparison is hovw individuals with external or internal
locus of control in the experimental group fared on engincering function
attitudes. Taking & cut-off of ICEC score = [, a comparison was made between
exlernal and internal individuals for final mean value on the engineering
function and mean gain for individuals.

Tab] e ‘{I

Eﬁglnégrlng Functlén as a Tunailﬁn @f L;cug @f Cantrgl

No. of
Bubjects locus of Contrel Mean BS. ﬁiW t—-test Gain 5.D.  t-test
T Txternal L5,3 6.9 5.5 (.3
1.3k 1.055
6 Internal Lo.5 k.5 1.0 6.7
' (e = 0.20) (e =0.32)

The experimental program has a tendency to help exicrnal individuals
achieve preater insight into the attitudes of profes bl@ﬂﬂl Qng;necr,
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DISCUSSI0N OF RISULTS

A restriction in this study was the consirained choice of group: (Type
I error) and the limited number of subjects. NHowever, within this limitation
several sipnificant results were obtained, aund generally positive trends for
the experimental group vere noted as compared to the trepds in the control

proup.

This piloncering effort of a longitudinal study ‘of variables in the
affective domain has also demonstrated some fmportant characteristics of
engincering students. The EPPS n-ach mean score is not significantly differ-
ent from that of all college males (norm provided by the publisher of LEPPS).
Upper level engineering sutdents perceptions of concepts (instruction, peers,
thinking, engincer, future goal, and change) as measured by an Osgood's
Semantic Differential, tend to remain fairly constant or perhaps more percep-

tions become negative than become positive.

Necd for Achicvement

The EPPS instrument chosen for measuring n-ach has been shown to include
items measuring intrinsic ?Eéd for achievement and fear of f
approzimately equal weight‘gﬂj l.e. fear of failure at
measured as-well as the inner drive to be successful in a task. There has
been little correlation with the EPPS instrument with indirect or projective
surement of n-ach. In fact, the observed tendency of persons having high
EPPS n-ach scores to avoid immediate risk is as i%jg?ey were in fact more

27) Thie finding appears
to agree with the facts that (i) the experimental group had a decrease in
debilitationg anxiety (D.A.), while the control group had a negligibly small
change in D.A. and(ii) the EPPS n-ach mean score for the control group was
larger than that of the experimental group, but. were non-significant. The
only conclusion that should be made is that enginecering students have approx=
imately the same mixture of need-for-achievement and fear-of=-failure as do

most college males.

Semantic Differential

From Table II we note that engineering students do have some feelings
about concepts that have been traditionally assigned to them. They are most
positive about "thinking' and task-oriented "future goal" and least positive
about "peers", probably due to a lesser degree of affiliation motivation.

The number of negative changes in perception of concepts was signif-
icantly greater for the control group for "engineer', while the net average
gain for the concepts, "future goal" and Phange" were significantly greater
for the experimental group at .- =0.05 and the concept "instruction' was
greater for the experimental group at -=0.07. In general the control group
hhad negative changes in concept percentions, while the experimental group
had a relatively constant perception of concepts relative to engineering
and engineering settings.
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Previous studies have concentrated on finding correlations batween
student personality patterus and the Semantic Differential, (20,28 It
would scem that the meaning of rhe measurod concepts either increased in
clarity or remainced clearer in the students' minds in the experimental,
group us comparced to the control group. T& can be conjectured that the
experimental course provided greater insight inte concepts during a
stresslul time in their collegiate carcors. However, it ds difficult to
interpet the results, in lipght of the possible wncertainicy of meaning
being measured by the semantie dif(ferentianl, (26 The present author agreces
with this latter idea on the uncertainity of the meaning being measured,
especially in light of the contrdictory results of the pilot program.

The pilot program was conducted the previous year during the {£all
semester. For the basie concepts used 4in the researels program, Li :
difference was noted between the experimentati and control groups (Table
I1I). However, with the six additional concepts tested in the pilot
study, the changes were more negative for the experimental group than
the control group. A net 'summed' score for all concepts was obtained.
for each group, and can be used to obtain a qualitative sense of the
positive or negative state of the groups at the time of the testing. As
the pilot program had a significant decrease in the summed score for the

o

experimental group as compared to the control group, the experimental group
might be supposed to have changed negatively. As the posttests were talken
at different times for the two groups, the experimental group may have boen
begative because of impending pressure of final erams. In addition the
workload for that semester was particularly high compared to other semesters,
and this may have caused negative feelings. It would scem important to
remember thsis difference in posttests, and not attach particular reference
to a statement zhout the experimental course,

Achievement Anxiety Test

o)
[i\]

Both the experimental and control groups gained in facilitat mxiety
over the course of the academic year. There was no significant d erence
although the gain was larger for the experimental group. At . =90,16, it

was shown that the debilitating anxiety decreased for the experimental group
as compared to the mean for the control group.

3

1t has been found that the AAT strongly correlates with ascademic
performance. 21) 4 negative correlation exists for debilitating anxiety,

while a positive correlation exists for facilitating anxiety. DMost other
anxiety measures do not show such correlations. (30} Using these measures,

it .was found that tliere was some effect between anxiety and success with
programmed learning and between anxiety and level of intellectual ability.

The work by Denny 31) showed that highly intelligent students performed

better and less intelligent stodents performed porrer if the students were
highly anxious as compared to students with less anxiety but the same abilities.
In general the results for programmed learning have been inconclusive, and

one can state that it appears b§5§ high and low anxiety students learn equally
well form programmed materiali(_' This is an important point as programmed
learning is the major method of content knowledge acquistion in the
experimental course.
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The present results and discussion agree with the argument that the
testing procedure, using multiple tests after ascertained preparation on
homework problems, will reduce undue test-taking mnxicty and incroase
perforwinee.  The results are rather remavkable whon one considers the
liwmited sample size and that this is only one eourse out .of Tive or six
taken by the junior students.

Internal-kxternal locus of Control

There was a definite shift toward the internal direction for the oxper-
imental group, although not a significant increase at the 0.05 level. These
results are in the same direction as the significant difference found for

a freshman Guided Design course (Tseng and Wales, 16). The students control
much of the enviromment in the course, as they help choose a test time, and
they were in charge of the designs with a fair degrece of freedom as to the
type of answers. Thus during class time they were expected to perform
classwork, but at their own leisure and pace. The change in the internal
direc.ion would therefore seem likely. Guided Design courses appear to
increase the desireable trait of internalization of locus of control. This
trait is desireable as internals are more cooperative, self- reliant, courteous,
and have a greater work knowledge and tolerance for work load. (2]

Engineering Function

There was an overall incrcase in the understandiug of the functioning
of engineers by junior level students, but the increase vas not significant
(Table IX). Partly this is due to the fact that many «i the attributes of
the method of operation of engineers is already understood by the junior

students (in beth the experimental and control groups).

The instrument developed in this study was a good one, but further

refinement would provide for an excellent general questionnaire on the
professional attitudes of engineers. 1In addition to the items 9, 11, 17,
and 19 discussed in the Results, items 16 and 18 would require improved item

statements. Two items, 6 and 8, were primarily investigating industry
attitudes. A qUE%Llannalre on Professional Attitudes of strong validity
that could be utilized at present is one composed of items 1,2,3,4,5,7,10,

12,13,14, and 15. .

In examining Table X, one concludes that the experimental group made

significant strides compared to the control group on (Item 4) understandlng
the inprotance of communication as compared to science and mathematics, and
on (Item 8) knowladge of industry's attitude about continuing education.
These results can be attributed to the emphasis made in the experimental
Guided Design course on written reports and group discussions in connection
with engineering design. This emphasis is lacking in traditional engineering
courses. Conversely, on Item 15 the industrial engincering control students
initially had an excellent knowledge of strategy to use in maintenance and
shut-down but lost it over the course of the year. A manifestation of time
of: presentation of procedures and practice in maintenance and scheduling is
the most likely explanation of this result. Industrial engincering :
emphasizes this aspect of engineering in their curriculm, while it is usually
ignored in chemical engineering.
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An dnteresting comparison on professional Functionirig of engincer:
between external and internal students was obtained in Table X1. A Larga
gain in knowledpe of enpincering Fmetioning was ohtained Ly external
students. It would appcar that the group dynamics of the Guided Desipn
course encourapes these students to learn the professional attitudes emphia=

sized in the course.

The precent analysis is concerncd with measuring a trai which
both the cognitive and affective domains. Previous work with cours
ing programwed instructicen has assumed programmed fnstruction te

utiliz

The present course assumes that the best results are obtained in the formal-
ized training thirough design’pfcjcgtg. The attitudes of students towards

an approach to complex problems requires a significant length of time. (3

A portion of the attitudes can be measured by questionnaire, and these
attitudes have been tapped by the present instrument. The fact that a s
experimental course caused increascd gains in a positive direction in th
traits is highly encouraging.

s

ingle
ase

General

4
]

It is important to note that the 2xperimental group had significant
differences in gains, or at least gains in the preferred direction, in the
four affective arcas examined: Perception of Concepts (Osgood's Semantic
Differential), Internal-External Locus of Control, Debilitating and Facili-
tating Auxiety, and Understanding of the Functioning of an Engineer.

As noted previously, the results on Need for Achievement are ambiguous,

w

because of the inappropriateness of the instrument. Previous work has

indicated subjectively the same or g%ightly improved knowledge in
content and the cognitive domain. Such positive results lead a
pragmatist to say, 'This Guided Design course looks good; let's kee
developing it as it appears to offer considerable improvement in dealing
with the modification of certain affective characteristics of engineerin
students."
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CONCLUS10HS AND RECOMMENDATIONS

Improtant significant differences in the preferred direction were noted
for the experimental group as compared to the control Fr@ups with respect to
(i) perception of the concepts "engincer","future moal', and "change" at . =0,05
and "instruetion" at X=0.07, (ii) change in dQEiilLaLlug anxicty at %=0.106, and
(iii) change in student perception of the importance ol communications as
compared to math and science at++=0.05. Changes in the prelerred direction
were also noted to be greater for the experimental group en other semantic
differential concepts, facilitating anxiety, and understanding of the function-
ing of engineering in gencral. The experimental group also tended to become
more internalized. The sum of these results may be interpeted that the
experimental Guided Design course does positively influence students in t
affective domain and should be ‘considered as an improvement in course desipn.

he

significant

.—A

112
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Continuing effort should be made on substaniating or findia
results for the noted trends. In particular, it iz recommended that further
work be performed with
(i) Achievement Anxiety. It appears that student anxiety can be changed,
and thus academic performance can be improved by the correct test
procedures. -Substaniated results would be very noteworthy for

educational design.

(ii) Internal- External lLocus of Cﬂntral As students improve their
concept of self-determination, more productive engineers and students
would be trained. The idea of a course design enhancing this trait
is impertant to education.

(iii) Professional Attitudes. Documentation of improved results in
creating a professional attitude in students is very important,
as this is one of the chief goals of Guided Design philosophy. In
particular it would be impertant to test these chamgga over 4
years of college.

[y
5

These recommendations are already being partially implemented in
subsequent studies by the author on I.C.E.C. and Professional Attitudes.
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Course Structure and other Desci riptive Materials of Coursce

This course will be a

of a problem-arisnted

nature. The text will be "Programmed Theimsdynamics", which is desiened

for yeur participatien in lecarning and studying the material in thi

course. Lxplanations and definiticns of soncepts

you learn

m
LR

There will be five sections of the courese. A secfion problem set

)

will be due befire you

Eo tske the zorresponding exam. The

This eouwse wils

eall

use many priblems =

directly or modificd, to show the ceiaticushs
dynamics and Chemiral Thermodynamics. The
in structure; however, engineervs emphazize
material property diagrams much more extensi ively than the chemist. Hope-

fully, a greater appreciation of this relativnship will allow for mutusal

reinforcement and echancement of your perfurmance in both chemical engi=

nEEflng and chemistry,
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The emphasis on desipn probioms in afzss
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An outline oF the cursg props

ress you shogid be maitdog dn this coovge,  In actual fant, most of the

content wi

will be little

fomtty
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encoursge and guide you

a design tusk,

my card at my

whether to check

afe,
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The grading ¢f the crirze we ceot than you way

=ncountered previousiy. I wiuld expect that must studsnts who pro-

have

r‘lw

peoblam sets shovuld be

ceed on time cian obtain a By in parties
dene and redone (based on my divested guidanze) uantil vou have correstiy

submitted the preblems, Ths piroteduves that wiil be used are outlined

in the following.




-

O

ERIC

Aruitoxt provided by Eic:

o
s

C,d

13
o

s 1emsg

There will be two typew of preblems on the Lameworle -~ standard

inveliving the mave simpie intellectual skills and aster

gk problems involving
more of the higher level intellestual modes,
The exams will be divided ints two parts, a standavd exam and a perform-

nee exam,  The:a twe part: correspond, respectively, to ths standard prob-

o

lesipgn prsblens. The standard exam will only be

lems and the asterizk
graded complets v Inoompiira, It will be patternsd aftec the self-quiz

questions and ansvwers at the oonclugisn of each chapcer in the text, The

)

graded two ways -~ completed number of problems

performance exam will bas

and performance puaints which will inciude partial ered:

W‘"‘

A typical quas-
tion might be tc list the imposrtant cousideratisms in a design similar to
that done in class,

The grade criteris nezessary te guacantee one's grade is as follows:

and standard exams completed. c

Criteria 1 + completisn of 3 aste

ticn B

3N

isk praoblems/se
(Total = 15) and 3 problems cn the perfocmance ezam

completad. Au:tive participaticn in the design projec

J]\

is required.

g

3., Criteria 2 + 300 pérfxfmach poin Asterlsk problems

‘UM

completed over and above criteria 2 will be woech 3

performance pcints each. Credit will b e given to the

#,
Lo
<

group members for tha design preject

peints available),

=

4. Standards not met (completed).



33

"Complctinn" of a problem means that the problem was done in a correct
manner. Theve are absut 80 standard problems and 45 astoerisk problems
in the course structura. |

Exaws will be open book. There will gencrally be 2-4 standard exam
problems and 1-3 perfermanse problems on the exam. The number éf perform-
ance points will vary according to the-listings in the couarse schedule
(total = 400). Extra fim2 is available for this exam. A typical goad
performince exam score will be 60=70%.

Problems may be submitted as often as desired until the problem is
"completed", axﬁapt'fsf deadline provisions: If the initiai submittal
of a problem occurs after the deadline, it will be graded only once.
Initial problem submittal should include evidence gf cffort expended on
the problem. Resubnittal of é problem must include the original problem
and iﬁétructgr comments. An asterisk problem may be-substitutad for a
standard problem., Half-zcredit for performance points will be awarded on
initial submittal of an asterisk probliem, if deserved.

In order to take the ewam, all staadard problems for that sectien
must be completed. Standard exams may be retaken until passed, at your
direction, after a three day wait. Arsecond performance exam part msy
be taken for each section; the highsst score Will be the score used in
the final evaluation. If the exam is initially taken afﬁer the deadline
date, only 2/3 credit will be given. This implies the necessity of the
completion of one more standard exam problem.

If anyone cannot meet sﬁandardé because of deadline dates == come
to see me to work aut_spa;ial arrangements/assignments.

If anyone is sick or ‘has SPEQifig problems, special time axtenéiang

Q
JERJKZ are available.

IToxt Provided by ERI
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Table 2 -- Cgurse Secticn Outline

Deadline
End of Class
Des{gon and ,
Section Problex Set Exsn

(Exwn Points)

IV Chapter 1.0-12 (100) Nov., 12 Nov, 20

V Physical Equilibrivm, " Dec, 8 Dez, 17

Hand-Quts
(100)

‘The standard exam nust be
passed before the pevformance
exam may be taken in 3 gfven
gsection,

You may proceed ahaad on the problem sets and exams as fast as desired;
in fact, you ave enuscursged to finlsh eariy 47 possible., Once ‘you have
finished all section exams, course attendance is no longer msndatory. You
are still free to retake any exam, however, The final exam period will be
available for anyone that desires tu take an examination.

A goed referencze text £or Physical ani Chemizal Equilibrium is K. G.

Denbigh, the Cambridge Press, "Principles of Chemical Equilibrium', Prob-
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COURSE STRUCTURE

Ch, ¥. 143 —-Kinctics

Stucture: _

There will be homework assignments made at least once a week. They will
be praded and then discussed during the next period or two. Two design
reports will be completed during the course of the semester.

There will be two types of exams given; one type is a Problem Exam and
the other type will be a Design Exam. The Problem Exam will contain three
problems of the minimum standard problems that must be accomplished success-
fully, and one more difficult, challenging problem. The Design Exams will
requie the use of design principles in a nev situation, and may be based in
part on the above-mentioned design reports.

Course Grading:

Graded by Instructor

Expected Level for Grade
' B A

c B A
0% # 507% 507

[
22

llowrework ‘ Standard Problems
Performance Problems Co= 50% (avg) 507% Cavg)

Each problem will be graded
on 0, 1/2, 1 scale only)

#-Student will redo new problem set until this level reached.

Design Reports ' Acceptable  Acceptable Honors (avg)

Problem Exams 607 # goz* 80%
#-Each exam section must be retaken until 60% scored.

* — Exam may be retaken once to improve score if passed
initially. If failed initially, a grade of 60% is entered upon
passing, unless a second grade greater than 80% is obtained, in
which case the latter score is entered.

Design Exams ' Minimum Minimum Honors (avg)

Content Matervials:
Chemical Nquilibrium, Author, WVU Faculty
PLCRE (Programmed Learning Chemical Reaction Engineering), R.S. Fogler,
University of Michigan .

ERIC
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' Tuni i i, Stud 36
To: Junior Ch. E. Students

From: Dr. John T. Saars

Thermodynamics and Kinetics

As a teacher, I would like to see you départ from this course with some
very real gains in your educatinnal development. These developmental goals
can be listed and explained in the following three educational goals:

1. To provide material which makes it possible for each student to
demonstrate that he can recall, manipulate, translate, int rpet,
predict and choose the appropriate Thermodynamic or Kinetic concept’

in problem solving.

These six intellectual skills are the necessary framework in order for
you to solve a given problem. Recall is the most basic, and it is the one with
which you are most familiar. Manipulation of equations, extrapolation of
curves are specific examples of these skills. The specific skills and concepts
you should learn in this course are listed at the end of the chapters in the
text. The standard problems and exams explained in the accompanying course
description are given so you can practice to perfection these intellectual skills.

2. To provide course work which demonstrates what chemical engineers’
do and to provide practice, and to demonstrate how he can interact
to provide a better society so people can live better lives.

The choice of design problems and/or consideration of social constraints
was made to remind you of this important criterion if we are to provide a happier,
more tolerant world for ourselves and our children.

for a student to think for himself logically, to learn to gather
for himself all necessary information, communicate ideas and use
the three intellectual modes of analysis, synthesis and evaluation.

3. To provide experience in the primary function of a college education:

The use of design problems, and multi-skilled problems requiring the use
of the intellectual modes, described as performance and asterick problems, are
included in this course to enhance your intellectual achievement through
the use of the three intellectual modes. Although not emphasized in this course,
I feel that clear, concise communication of well-thought ideas is one of the

best examples of the use of intellectual modes in an open-ended problem.

The third goal was listed last because it is the most important goal.
The intellectual skills are needed in order to operate in an intellectual
mode, but is is these latter abilities which mostly determine your f{uture
success., The intellectual abilities stay with you when the transitcry
knowledge fades. 'Education is what is left after you have forgotten the facts'
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Appendix IT
: Examples of a
Student Design Report and a Guided besign Project

Guided Design Project on Relative Volatility in Physical Equilibrium
Pg. 39=43

Pg. 44-62



39

Pennville Petroleum Company
/ , Madison, Pennsylvania

Present: o Taped Hotes
June 16, 1972

Jerry Alles, Light Ilydrocarbon Section Chie f

Jim Newman, Traince Engineer Assigned to Section

Samual O, Shellmar, Design Engincar

Jerry: Jim, you asked esterday whether vou might discuss the separation unit
y » you ye! 3 : 24 P
of the Allyl Alcohol Process.

Jim: Yes, there secms to be something amiss in the driers. They haven't
required any regeneration switch in 9 months, although Sam says they
were designed for interchange about every month. I'd like to get in
there next shut-down and see what's wrong.

Jerry:  Before we do that step, let's analyze the system thoroughly. 1It's pretty
expensive to tear into a unit. . :
Now, I need some refreshers. What docs the flowsheet of this unit
- look like? Sam I asked you to be here'sincenyau‘helped design this
unit. Would you explain the details?

Sam: "Here's the simplified flowsheet. The propane and purified chloro-.
propane mixture is flashed to get depropanized chloro-propane. This
'is sent to a dehydrogenation and then propyl aleochol reactor te prepare
the alcohol for sale. ’ :

Since hydrocarbon and chlorine storage accumulates water from air:
leaks, ete,, the driers were added to remove this dissolved water since
the dehydrogenation catalyst is very water sensitive. The driers
adsorb Hp0 in the molecular-sieve packed bed. One drier is regenerated,
while the other becomes, saturated with H,0. When this happens, the
valving is switched so the regenerated bed is now used to adsorb the
water. This can be accomplished and still maintain a continuous flow
system, ’

™

Jerry: How much water is dissolved in the storage tanks anyway? Maybe there's
not enough water to worry about. ‘ '

Sam: No, if equilibrium is reached, the solubility limits are 100 ppm (wt?%)
for air at 100% humidity water vapor @ 25°C. Chlorine usually has
about 20 ppm (wt%).

Jerry: Is equilibrium reached? -

Jim: Not quite, tests from thcisccrage tank the last three days have shown
58 ppm, 62 ppm, 61 ppm. The chlorine has contained the 20 ppm,
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Sam:

Jim;

Sam:

Jerry:

40

That's high enough. Probably it is just an indication of the normal
relative humidity in air. -

What happens to the catalyst if there's too much water? Cnuld the
molecular sieves he 1n§dequaL«;3 but the cffect of water isn't that
important?

No, if the water limits are excceded by much, the catalyst becomcs
poisoned as the H,0 is preferentially adsorbed and the conversjon of
chloro-propane to CthLD propene drops Lrowm 997 efficiency to about
50% efficiency in a watter of days.

Well, it appears something is funny. It should be looked into, although
it is not eritical since the system has been on-strcam and operating
very well for these 9 wmonths since start-up. I don't like opening up
the driers and hope it isn't required. Jim, why don't you check the
design calculations and then recomnend a course of action.
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CHLORINATION-SEPARATION UNIT
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INFORMATION DETATL ,
Allyl Alcohol Chlorination Separation Unit

Molecular Sieve Driers
"“Each, 100 1b, HEO adsorption capacity
T = 31°
Flash Separation Unit
Major Constituents, Liquid Product
97.8w% C4ll4Cl1
1m% C3Hg
1.2w7% Cl2
Chlorination Reactor HCl - Vapor Overhead Stream
Distillation Feed 80m% HCL.
Glz, CBHB’ Impurities
Product 99m% HC1
Clz, CqHg, Impurities ' --
Chlorination Reactor:
u,v.
Reaction: Cglg + Cl, wmm C,l5CH,C1 + Cl, o B 7
, : ‘ (Only reaction to be considered)

Deyhﬂragenatian Reactaé
Reaction, Using Catalyst "AY:
c337c1§i¥;H2c = CH - CHyCl + H,
Allyl Alcohol Reaction
Reactinn; Using Catalyst "'B"

7 250°¢
GQH = CH - CH,C1 + Hyrm——s Q}GZH = CH - CH,0H + HC1
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SOLAR ENERGY PACKET

sbmitted to - FTE Corporation
' M@rgantawnp W.Va,

by~ Monchesen-Junior Co,
West Virginia University
Morgantown, W,Va,




Abstract

Investigating the feasibllity of developing
individual power packs, capable of ielivering 20
kilowatts over aﬂ'eight hour perlod in the desert
regicns of Nevada, usiﬁg soler eﬁergy, 1t has been
found that such a power pack can be bullt, employing
& parabollic mirror assembly and ' a black body heat
éxchaﬁger in conjunction with a small turbine and
other supportiﬁg eguipment, as described herein,
After consideration of various hest transfer flulds
for use in the system, the fluorocarbon, dicloro-
diflﬁcrémethanes(prcéﬁcei by E.I. DubPont & Co., un-
der ﬁhe reglstered tradetnaié Freon 12) was adopted
for the pover pack, Total plant efficiency for the
proposed system is 1Gwrand Eas been approzimated at

4



st

[ET—

Objectives

The baslc objective of this report is to -
outline the fibw éystem of the pr@pcse& power pack;
that is, to explalin why this system has been adopt-
ed in preference to other sysﬁems aﬁi what consld-
erations have been éelectively included in the bas-

Ic-design,
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Several consideratins have been made in the

selectlon of a heat transfer fluid. The most im-

portant of these includcec its heat capacity over the

-temperatures used, the relative size of its enthalpy

done, its characteristic vapor pressure at the up-
per temparaturé, end its critical tem?erature and
pressure, These factcré ﬁill be discussed in some
detall; however, varicﬁs considerations of lesser
importance such as toxiecity, cost, relative avail-

ability. chemical stability, and general handling

" problems of the seleeted fluid were applieable. but

wlll not be documented here,

Tha heat capacity of the fluid has been con-
sldered in an atteunpt to cptimize two effects, If
the heat capacity is large, the efficicency of the
plant will be lower; however, if the heat capacity
is small, the increased bulk of the equipment used
in the process will prcpcrtianally dilate the ini-
tial construction costs,

The relative size of the enthalpy dome is

o pertinent because in the liquid - gas system the

fluid must be condensed., If the enthalpy dome 1is

Hide in this region, a great deal of work will be

expended removing this heat which here again will

cut down plant efficlency., In an attempt to avoid
this, it has been elected Jo operate close to the

eritical point where the dome is at a minimum width,

47
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The tuxbine 1s more erficient at highor

der its own vapor bPressure, it was desirable that
the fluid must have a reasonably high vapor pressure,
The most importent fluids considercd for fhe
system are the following: ammonia, carbon disulfide,
Freon 11, Freon 12, Frecon 13, Genetron 21, Freon 114,
and water, After a review of all available data,
with respect ﬁ@ the varieus_caﬁsideréticns describ-
ed above, it was decided that Freon 12 (dichlafciiw

flugramethane) would best sult the needs of this

systemn, SW %\ f.EM k&;){M %-*Eﬁ"\flﬁ f“?’“@‘Q‘
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Results

The proposcd flow system that has been de-
veloped is one that contains a compressor, a reflec-

tor unit, a small turbine unit.-and & blower héat

exchanger, The electrical power will be stored by

a nickel - cadmium battery system, The caleculated

efficiency of the plant process was 7.5%. The re-

sults of the deslgn for the greatest efficiencies
of each stage were as follows,

Based on a 85% compressor efficiency, the ?%g@uf

- — E?eﬂ;
ture of 1DD F is is GDmprES%Bd from 140 lb/ini to L@J@ Yot
“

& pressure of 500 1b/1112 is 1,00 BTU/1b, Using a E%\gﬁgﬂi g?

work calculated when 11b, Qf FIEQH 12 at a tempera- 7 iiiiggLT%#

120 1b cycle operation system and a cycle rate of 'ijﬁ
1 cycle/min for a 10 hour day - the total work
done by the compressor is 72,000 BTU/day. éb§$h
. The heat added in ralsing the Freon to s
280 F by the sun reflector is 120 BTU/1b or the
total heat added for a 120 1b operation is 8,640,000
BTU/day, assuming the mirror system to be 90% effi=
cient, | |
. The efficliency of the turbine and the ex-
changer together willbe taken to be 75%. The heated '
Freon is fed to the turbine where i1t is expanded to
a preséure of 1@@?1b/1n2 at a temperature of 150 F,
The wiork obtalned from this expansion is 9 BTU/1b,
and the 10 hour total work is 648,000 BTV,
The Fre@n enters the heat exchanger at 140 F

and at a pressure of 144 1b/in . The heat removed
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by the air fan system is 100 ggé?ib and the total

heat removal for 10 hours is 7,200,000 BTU/day,
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In draftlng the design of a power plant
which is to operate on solar energ}, the -energy of
the sun's rays is concentrated using parabolic mire
rors 1ln coordination with a black body heat. exchang-
er. During a ten hour operation day, 160 KWH of -.
power 1s stored employing a nlckle - cadnium bat-
tery system, Due to the size and cost differences,
- this system was selected in deference $o-a Proposed
capacitor system. Following analysis of the intrin-
slc seasonal disparities in the avallable solar en-
ergy,!an ave;%gé energy maximum and minimum of
1800 BTU/ft2 and 891 BTU/rt2 respectively were de-
termined for the system in the arid Nevada region,
The plant is de%ignéd to operate as specified at
the minimum raediation level, This implies that
during the summer ménths of maximum radiation, a
suffiaiént excess of power is produced such that
‘elther the daily operation could be curtailed after
~about five hours or the excess could be stored in
a specifically adaﬁtei secondary battery system,
allowing subsequent withdrawal on déyé of uncommon=-
ély lower solar radiation, |

Thé system incc:parates an adiabatic tur-.
bine as well as a compressor system and two isobar-
" ic heat exchangers. One of the heat exchangers is
heated by the sun and the second is cooled by a |

blower fan type mechanism, using air as the second



T i

fluild. Thus heat 1s expelled into the atmcspberé.
To produce the amount of elcctricity requir-
ed, a direct current generator 1is used, becausc it
an alternating current generator is empiaygﬁ A rec-
tifying system would have to be purchased in order

to store the electricity in the batteries, For 160

KWH of electricity to be generated, 561 cycles of

the system is required daily, with one pound mole

of Freon 12 in each cycle, Employing a 600 .cycle
per day or one pound mole per minute use-af Freon 12,
the ﬁqu day wasfiesignated at_ten hours, and the
excess power produced being used to operate the fan

mechanism, the 1liquid Freon pump, and various other

_electrical requirements of the plant,

- The possible source of errors pncountered
in thé designing may be in-assumed:efficiencies of
the components of the systen, alﬁh@ugh these effiﬁ
cien@ieé were assumed lower than the normal values
to allow for such possible errors. It was also
assumed that the electricity to run the secondary
heat exchanger fen was small compared.to a conven-
tianal'refrigeraticn syétem. and the wa:k required

to operate such a system,

58



Conclusion

It is concluded from this design that a pow-
er plant can produce electricity from solar encrgy,
The design has no raw materials except air éﬁd the
Freon 12, and is very stable and has a long life span,
The heat exchanger has no costly refrigeration sys-
tem which would increase the initlal cost of the
plant, and 1little maintainance cost for the systemn,
The désign allows for weather factors and is self-
sustaining. Thus, the design proposed meets thw |
specifications required, f%ar more accurate data,

e pilot plant should be constructed to supply such

desired 4nfarm;t1oni;7

#&fﬁff{ gzyw



_ 60
RECOMENDATIONS

- It is the opinion of this firm that,while the pro%
Egsed plant will provide the power specirfied y1t 1s not
an efficlent method of producing that power.ag compared
with other sc;rcgs of power in the area. It is felt that
the 1nitial costs would be so great and the efficiency
s0 low (less thangiof) in conjuntion with the possible
technical difficulties having to with several assumtions
and estimations that were masde in the dizsign that before
any action 1s taken,inthe eventuelity that.sugh a plant
e is bullt, further studies be made. The major areas of
this study should include,total energy avallabge from
.fhe sun, the use of an air heat exch&nger and  the fluid

used in this process,
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Appendix IITI.

Instrument Samples

Samples of the Instruments- .
Osgoodis Semantic Differential
Achievement Anxiety Test
Rotter s External =Internal Locus of Control

Edward s Persanal Praferenca Saahedule Need for Achievement
Is Copyrighted and Published .




A v ext Provided by ERIC

DIRECTIONS

Certain ideas mean different things to different people. Iﬁis scale
consists of six EDnQEptE (:hange -thinking, EﬂginEEfiﬂgj future goal, dinstruction,
and peers), Think of each concept as a contindum runﬁiﬁg from ﬁné descriptive
word to icsiappasiteg ihere are six des criptions to be made for eéch concept.
Please indicate what thesé concepts mean to you by placing an Srin the box
of the continuum which most closely fésembles the meaning of the concepts to
you. If you feel_that'thé'éanéépa iéiclmsély relaﬁed to either end of the
continuum, plaée the X in ;ha box an the ép?fﬂpfiate end. H@ving the X toward
the middle box inﬁicates that thé concept you are rating ‘is less related to
Qﬁe of the descriptive W§1dslaL the ends and going in the neutrgl direction.
An ¥ in the middle ng would, therefore, indicate that rhe cangeét,is neutral

or equally related to each of the descriptive words.

Please ﬁheck all the 1tems and give your first - mefESSan as soon as yvou
: [ ]

are sure you understand the descripzian of the concept.

EXAMPLE
Father

Fair _~  : X = o i . ‘Unfair

ERIC o




ERIC

bad
colorful
unsuccessful
WEE'(

wise

hard

colorless
unimportant

good

active

fasé

strong

weak

calm
impcftant
kind
foolish

active

A v providea by eric [ S

Instruction.
Peers:

30 d

U

colorless
successful
Strong

foolish

soft

colorful
important

bad

passive

slow

wealk

strong

excitable

“unimportant




" Change

important B . : I f...._ unimportant

bad ’ _ i : ,fﬁ:f, i i good

ugly . i : L - beautiful

active i .t L : _ passive

slow _ e Ptz s fast

. strong S : LR S weak

good ) H L P f . bad

“wise o Lot S L foolish

active ) S S T . passive

strong - A i H i ' weak

soft ' e it t__ hard

unimportant - “important

- Engineer

passive IO O S SN IR, _t active

fast T i : : S slow

kind R R RN : i cruel

strong

LT}
"

weak : i i :

colorless - o R S 1 _ colorful

masculine e et a4 faminine




Please do not spend too much time on the following items. There are no
right or wrong answers and therefore your first response is impartant. Mark
T for true and F for false, Be sure to answer every question.

v

- 1« A problem has little attraction for me if I don't think it has a T
solution,.

2. I am just a 1little uncomfortable with people unless I feel that T can T F
understand their behavior,

3 There's a right way and a ﬁrang way to dg almost everything. T F
Le I would rather bet 1 to 6 on a long shot than 3 to 1 on a probable T F
Winner,

5. The Way,t@ understand complex problems is to be concerned with their T F
larger aspects instead of breaking them into smaller pieces.

6o I get pretty anxious when I'm in a social situation over which T have T F
no ccntrol,

!7; Practicaliy every problem has a solution, T F
Ba It bathers re when I am unable to follow another pe:san's train of T F
thought, '
9. I have always felt that there is a clear difference betwaen right and T F
Wrongs ;
10. It bdthers me when I.ﬁéﬁ't know how other peaple react tc Te. _ T F
11-"Nﬂthing gats acgampllshed in this Wﬂrid Uhless you stick to some = T F .

basic rules.

12, If I were a dactgr, I would prefer thé uncertainties of a psychiatrist T F
: to the clear and definite work of someone. like a surgeon or X-ray
: speciéllst- :

13. Vague and 1mpresslcnistlc pictures réally have 11ttle appeal for me, T

1lhe If I were a scientist, it would bother me that my work would never be T
completed (because science will always make new ﬂlSBDVErléE)

15. Before an exammatlcn, I feel much iess anxious if I know how many T F
questions there will be. : '

16, The best part of working a jigsaw pu@gle is putting in that last piece. T F

17. Sometimes I rather enjoy going against the rules and doing thlngs I'm T F
"~ not supposed to do,

18, I don't 1like to wcrk on. a pr@blem uﬂless there is a p9531bllity of . T F
gcmlng out with a clear-cut and unamblguous answer. L , '

19. I like tc fool around with new 1&355, even if - they turn cut later to T F
“be a tctal waste af tlms. ; , o

:25~7pﬁhfect balance is the- assenca of all. gacd cﬂme51tlcn- o




AAT QUESTION IRF

Name:

nlease priﬁt

This is not a test. There are no right or wrong answers to the questions below.
Each of the following questions has five alternartives, and you are supposad to
select one of them. Please read each question carefully and put a mark (X) in
cthe pair of parentheses to tha left of the alternative which You think best

- represents vou. Please answer all the queatlan%i

L.  HNervousness while talking an exam or test hinders me from doing well.

() Always
() Trequently
( ) Sometimes
() Rarely

( ) HNever

2. T work most effectiv vely under oressure, as when the task is very important.

Always
Frequently
Sometimes
Rarealy
“Never

AT T e e,

my fear of a bad grade cuts down

i
o]
h
oy

3. In a course where [ have been doing pe

effieiency.

{ )  Never
¢ ) Rarely
( )  Sometimes
( Y
¢ )

Frequently
Always

4. When T oam poorly prenared fov.on exam cor tegt, I pet upset, and do less well
cven my restricted knowladge should allow.

Rargiv
Sometimes
Frequently
Alwa Vs

"
R N R e

well 1 seem to do.

5. The more important the examina ation, the less

( ) Always

( ) Trequently

1 I Sometbinoes

{ ) . Rarely

( ) HNever g

o

;°W£;ﬁﬁ" - e

than




6. While I may (er may not) be nervous before taking an exam, once I start, [
et :

seam to forget te be narvous,

(: ,) f\lwayg
() Trequently o
( ) Sometimes
( ) Rarely ;
( ) Never E
7. During exams or testz, I block on aueeLlan; to which I know the ansvers, even :
though I might remember them as soon as the exam is ovor. ¢
() Always
( ) Trequently
( )  Sometimes
( ) ‘Rarely
{ ) HNever
8. Nervousness while taking a test helps me do better.
() Never
() Rarely
( )}  Sometimes
( ) Frequently
¢ ) Always
9. UWhen I start a test, nothing is able to distract me.
() This is always Lrue of me
( ) This is fr requently true of me
( ) This is sometim § true of me
i } This is rarely true af me
( ) This is not true of me :
10. I find thar my mind roes blank at the beginnine of an eXany, and 1t takzg me ]
a few minutes before I ean function.
( ) 1 almost always blank out at first
( ) 1 Frequently blank our at first
() T sometimes blank out at first : . ;
( ) I rarvely blank out at firsc : ; , L
() I never blank out at fivrst C
11.  In courses in which the otal grade is based mainly on one exam, I secem to de ’
better than otheyr people.
() wever
() Rarely
() Sometimes
( ) Frequently
() Always
12. 1 look forward to examng .
() Never e - S e
" Q' Rarely. . . Lo . S o

ERIC: Sometimes - B
-@EMH?’;Freunntly ”f“'] B
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L3, I am so tired from worrving about an e w@m, that 1 find I almost don't care
how well T do by the time T start the test '

( ) i 1 this way

( Yy I rarely £Lil this way

( ) I sometimes feel this way

( Y 1 frequwﬁtly feel this way

( ) I almost alvays feel thig way

4. Tire pressure on an exam Causes me to do worse than the rest of the group
undaer similar conditions. 5 o

¢ ) Always
() TFrequently
( ) Sometimes
(- ) Rarely

{ ). Never

15. ‘Although ' crammjn? under pre-examination tension is not effective for most
people, T find ti "if the nesd arises, T can ledarn material lmmediately before
an exam, even under considerable pre@%urc and success sfully retain it to use
on the exam.

( )] Always : 7 ‘
() Frequently

{ ) Sometimes

() Rarely

( ) Never

=
Loyt
"

(el

enjoy taking a difficult exam more. than an easy one T S : :

Always
Frequently
Sometimes
Rarely
Never

S gy
T A

17. ' T find myself reading exam questions without undpr%Landlnh them, and T must go
- .

hack over them so that they will make scnse
¢ )  Never
( ) Rarely '
( })  Sonetimes
( ) Frequently
( ) Alwost always
18. The more important the exam or test, the better I scem to do ' ;
{ ) This is alwvays true of me
() This is Erequently true of me
{ ) This is sometimes true of e
( ) This is rarely true of me i
( ) This is never true of me -

we

A Fuiext provided by ERIC




19. When I don't do well on a difficult item at the beginning of an exam, it
tends to upset me so that ‘I block out even casy questions later on.

) This never happens to me

) This rarely happens to me

) This sometimes happens to me

) This frequently happens to me

)} This almost always happens to me

Q

ERIC
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SOCIAL ATTITUDE SURVEY

This is a questionnaire to find out the way in which certain important
events in our society affeect different ‘people. Each item consists of a pair
of alternatives lettered a or b, Please select the one sStatement of each pair
(and onlv one) which you more strongly believe to be the case as far as you're
concerned. Be sure to select the one you actually believe to be more trie
rather than the one you think you should choosc or the one you would like to
be true. This is a measurc of personal belief; obviously there arc no right
Or Wrong answers. ' : -

Please answer these items carefully but do no spend too much time on any
one item. Be sure to find an answer for every choice. Cirele the letter
representing the statement which vou choose as’ the more true of ‘the pair.

In some instances you may discover that you believe both statements or
neither one. In such cases, be sure to seleect the ane you more strongly
believe to be the case as far as you'vre concerned. Also try to respond to
each item inﬂgDEQﬂEntlyrwhen making your choice; do not be influenced by 3 9ur
previous choices. ’

“1. a. Children get into trouble beeause their parents punish them too much,
b. The trouble with most children nowadays in that their parents are too
ensy on them. ’ :

2. a. Many of the unhappy things in people's lives are partly due to bad luck
b. People's misfortunes result from the mistakes they make. :
3. a. One of the ma jor reasons why we.have wars is because people don't take
enough interest in politics. _ L : ,
b. There will always be wars, no matter how hard people try to prevent them.

4. In the long run people get the respect they deserve in this world.
b. Uufortunately, an individual's worth often pAsses unrecognized no
matter how hard he tries, '

[Wy]
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The idea that teachers are unfair to studerts is nonsense.
b. Most students don't realize the extent to which their grades are
influenced by accidental happenings.

6. a. Without the right breaks one canunot be an effective leader.
b, Capable people who fail to become leaders have not taken advantage of
thelr opportunities.

7. a. No matter how hard you try some people just don't like you.
b. People who can't get others to like them don't understand how to get
along with others.
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Heredity plays the major role in determinging one's personality.
It is one's experiences in life which determine what they're like.

I have often found that what is going to happen will happen.
Trusting to fate has never turned out as well for me as making a
decision to take a definite course of action..

" In the case of the well prepared student théte is rarely if ever such

a thing as. an unfair test.
Many times exam questions tend to be so unrelated to course work that
gtudying is useless. :

Becoming 8 success is a matter of hard work, luck has little or nothing

‘to do with 1it.

Getting a good job depends mainly on being in the right place at the
right time. . :

The average citizen can have an influence in government decisions.
This world is run by the few people in power, and there is not much
the little guy can do about it. '

When I make pians, I am almost certain that I can make them work.

It is not always wise to plan too far shead because many things turn
out to be a matter of good or bad fortune anyhow.

There are certain peapierwh@'are just no good.

There is some good in everybody.

In my case getting what T want has little or nothing to do with luck.
Many times we might just as well decide what to do by flipping a coin.

. Who getd to be the boss often depends on who was luecky enough to be in

the right place first, ,
Getting people to do the right thing depends upon ability, luck
has little or nothing to do with it.-

As far as world affairs are concerned, most of us are the victims of
forces we can neither understand, nor control. o

By taking an active part in political and social affairs the people
can control world events. v

Most people don't realize the extent to which their lives are
controlled by accidental happenings. '

‘There really is no such thing as "luck".

One should always be willing to admit mistskes.

It is usually best to cover up one's . mistakes.
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It is hard -to know whether or not a person really likes you.
How many friends you have depends upon how nlce & person you are.

In the long run the bad things that happen to us are balanced by the

good ones. . e
Most misfortunes are the result of lack of ability, ignorance, laziness,
or all three. : '

With enough effort we can wipe out politiéal corruption.
It is difficult for people to have much control over the things n
paliticians do in office. -

Sometimes I can't undEfstaﬁd how teachers affive at the grsdes they

© glve,

There -1s a direct connection between how hard T study and the grades
I get.

A good leader makes it clear to everybody what their jébs,gre._
A good leader expects people to decide for themselves what they should do.

Many times I feel that I have little influence over the things that
happen to me.

It is impossible far me to believe that chance or lu:k plays an.
impértant role in my life- :

Eeaple are lonely because tﬁey don't try to be friendly.
There's not much use in trying too hard ‘to please people i1f they
liké you, they like you.

There is too much emphasis on athletics in high school.
Team sports are an excellent way to build character.

What happens to me 1s my own doing.
Sometimes I feel that I don't have enough control over the direction

my life is taking.

Most of the time I can't understand why politicians behave the way they do.

In the long run the people are responsible for bad government on a
national as well as on a local level,




